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ABSTRACT

This research is a study of trial analysis and design of post-tensioned concrete flat slab-
column-shear wall system resisting wind (DPT. 1311-50), earthquake (DPT. 1302-52) and gravity
loads without any beam structural members using equivalent static force and response spectrum
methods. The comparison of the analysis and design results emphasizes on the effect total amount
of mild reinforcing dues to the lateral load in part of the post-tensioned concrete flat slabs.

From the study of four buildings having square shape plan, shear-wall in the middle of the
plan, 6 spans in both directions, 7, 14, 21 and 28 story heights and constant slab thickness, it was
found that the 21 and 28 story buildings need tremendous amount of slab mild reinforcement and
uneconomic. The ratios of total mild reinforcement amount in the flat slabs considering both wind
load as per DPT. 1311-50 code and gravity load over considering gravity load alone are 1.02, 1.72
and 4.55 for 7, 14 and 21 story buildings respectively. The ratios considering wind load as per
DPT. 1311-50 code, earthquake load as per DPT. 1302-50 (equivalent static force) and gravity
load over considering gravity load alone are 2.65, 48.30 and 140.00 for 7, 14 and 21 story
buildings respectively. Lastly, the ratios of total mild reinforcement amount considering wind
load as per DPT. 1311-50 code, earthquake load as per DPT. 1302-50 (response spectrum) and
gravity load over considering gravity load alone are 2.01, 30.27 and 71.76 for 7, 14 and 21 story

buildings respectively.

Keywords: Effect of lateral loads, Thai building codes, Post-tensioned concrete flat slabs.
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1. finsanudravensanszsiuiesnnusaTiuaelae lfasanavewssdiudig
a9 1a8 (DCON1-DCON2)

2. finsaniaravedusenszRufiosnnusa T nazussdmthaiiesnnussan a
VIATTIU WK, 1311-50 (DCON1-DCON14)

3. ﬁmimwﬁyﬁwammu,'iﬂﬂizﬁuﬁmmmwﬂﬂ’udaa, usadmdhaite sn1nusan a1
WIATTIM VO, 1311-50 HaUFIAUAY IHIAWNIATTIY WOH. 1302-52 A283DUTS
aoneeu1 (DCON1-DCON26)

4. ﬁi}ﬁmW‘ﬁg@wam’e‘Nu,iﬂﬂizﬁuﬁmmmwﬂﬁ’udaa, usadmdhaitesnnusan a1
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wasans uuvanlandumMIaeUaund (DCONI-DCON26 uanlaou EQX 111 SPECI1

wazi)dsu EQY 1ilu SPEC2)

Lﬁ'ﬂ

DCON1=1.4DEAD
DCON2=1.2DEAD+1.6LIVE
DCON3=1.2DEAD+1.0LIVE+1.6WINDX
DCON4=1.2DEAD+1.0LIVE-1.6WINDX
DCONS5=1.2DEAD+1.0LIVE+1.6WINDY
DCON6=1.2DEAD+1.0LIVE-1.6WINDY
DCON7=1.2DEAD+0.8WINDX
DCONg8=1.2DEAD-0.8WINDX

DCON9=1.2DEAD+0.8WINDY
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DCON10=1.2DEAD-0.8WINDY
DCON11=0.9DEAD+1.6WINDX
DCON12=0.9DEAD-1.6WINDX
DCON13=0.9DEAD+1.6WINDY
DCON14=0.9DEAD-1.6WINDY
DCON15=12DEAD+1.0LIVE+1.0EQX
DCON16=1.2DEAD+1.0LIVE-1.0EQX
DCON17=1.2DEAD+1.0LIVE+1.0EQY
DCON18=1.2DEAD+1.0LIVE-1.0EQY
DCON23=0.9DEAD+1.0EQX
DCON24=0.9DEAD-1.0EQX
DCON25=0.9DEAD+1.0EQY

DCON26=0.9DEAD-1.0EQY

Y
DEAD=Hau81111InUT39NNA18A7 (Dead Load)
v
LIVE=Hav831111in1559n97 (Live Load)
WINDX=Mav0359aun52911 111U X (Wind Load in X-axis)
WINDY=Hav0353aun52911 11U Y (Wind Load in Y-axis)
[ a a 4 o
EQX=Naveoiusruau Ivinvyadnemansialounseiiluuuiunuy X
(Equivalent Static Earthquake Load in X-axis)
] a a 4 o
EQY=Naveodusauruau lvinvyadnemansialiounseirluuuiunu v
(Equivalent Static Earthquake Load in Y-axis)
SPEC1=Havosauruau IninvuaianSunauaued (Response Spectrum
Earthquake Load in X-axis)
SPEC2=Havo s aruau InanvuaianSunauaued (Response Spectrum
Earthquake Load in Y-axis)
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9 Y 1 Ya = o Y Yy A a 2 P
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DCON10, 518M15% 4 As DCON3-DCONG6, 51811359 5 Aiv DCON15-DCONIS, 5180157 6 7D

DCON11-DCON14 11ag519m135%1 7 iv DCON23-DCON26

1. 1.4D+ F)

2. 120D+ F+T)+ 1.6(L+ H)+05(L,or Sor R)
3.12D+1.6(L,orSor R)+ (L or0.8W)

4. 12D+ 16W + L+ 05(L, or Sor R)

n

12D+ 1.0E+L 4028
6. 09D + 1.6W + 1.6H
7. 09D + 1.0E + 1.6H
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Response Spectrum IBC 2003 Function Deﬁnfth:r
— —
Function Damping B atio —
Function Name |FUNCT { [o0s
r— Parameters  Define Function
Design Spectral Fesponze Acceleration Period Acceleration
at Shart Period, Sds 0,661 ' I I Add |
_ 0 P TP T R _
at 1 Second Perind Sd1 [0.357 g 1503? B g gg] B Modify |
0g 0.4358 Delete
1. 0.351 —l
1.2 02925
14 02507
: 16 02194
Coarweert ta Uszer Defined 18 - g1 i

— Function Graph

o Y

Display Graph | I [3.377 . 0.119)
0K I Cancel I

Y @ 1 I ) [ )
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ESpONnse apectrum run IOI'I- il EI‘I

— Function Mame Function Damping B atio—
|Z0NES ( [o0s
r Define Function
Period Accelzration
0.1 0.079 2dd |
0.z 0126 b odify |
1. 0158
2. 0174 Delete
3 0078 4'
4. 0058
5. n0.o4y
E. 0033
— Function Graph
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Display Graph | I [3.4779 . 0.0634 ]
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a ~ Y Y] a o Y . <
aaniuanaeanapInUan N3 1aes11ual Moment of Inertia Yo ata il
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I'1\5.nalg,rsis Property Medification Factors )
Property kodifiers

Crozs-zection [axial] Area 1

Shear &rea in 2 direction 1

Shear Area in 3 direction 1

Toarsional Constant 1

toment of Inertia about 2 axis 7

toment of Inertia about 3 axis Ki

Mazz 1

Weight 1

,TI Cahcel |
s
E-sis Stiffness Modification Factors q E&is Stiffness Modification Factors q
i | [
Stiffness Modifiers Shffness Modifiers

Mernbrane F11 Modifier 1 Mernbrane 11 Modifier 1
Mernbrane £22 Modifier 1 Mernbrane £22 Modifier 1
Mermbrane (2 Modifier 1 Membrane 12 Madifier 1
Bending m11 Modifier 07 Bending m11 Modifisr 0.25
Bending m22 Modifier 0.7 Bending m22 Modifier 0.25
Bending m12 Madifier 0.7 Bending 12 Modifier 0.25
Shear 13 Madifier 1 Shear 13 Modifier 1
Shear w23 Madifier 1 Shear v23 Madifier 1
Mass bodifier 1 t azs b odifier 1
w/sight Modifier 1 \wWeight Modifier 1

E=

9 [ [ = A ] 9
AIVNTUNINITULLTIURNDU (“I/Iulilllﬂﬂﬁ'l’l)

Cancel | I I Cancel I
= = = =
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mmmmuwu"limu

d‘ a a A o v o v A ] dy 9
Muiszneun 3.4 galiuadseansnadvisuan ﬂmweﬁmﬁameuuamwuwu%mu
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o o Y a a 9 a
3. MuuahmiindseansnaveaInsaaing (Define Mass Source) 1AgN1TU

Y H
o v =

A Y ]
WninasnnuavesoImsuaziminlsznnou wu new. 1302-52 17149
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Maszs Definition
" From Self and Specified Mass
" From Loads
(# From Self and Specified Mass and Loads

Define Mazs Multiplier for Loads
Load Multiplier
[LivE | [025
DEAD 1

F adify
Delete

¥ Include Lateral Mazs Only
v Lump Lateral Masz at Story Levels

Cancel |

i A = )
mwiseneui 3.5 fﬂiﬁWﬁuﬂﬁ1ﬁﬁﬂﬂ3$ﬁﬂﬁNﬁﬂl’ﬂ\ﬂﬂiﬂﬁ%}?ﬂ (Define Mass Source)

4. AFEHIRUAUTAYBIMITUMUTTTUIG Tua MUTTTUNALTZiue
= 1 1 =) =) o ) o
az Ivua aANulaIus v tazylalszanswalszd Ivua Tagnasaniiuiu
' Y Y
Truagam nua lidesnndosas 90 vouihwmiindszaninanavuavss
' 9 v v
21013 aanaaaluniniszneun 3.6 T15un54 ETAB 9.7.4 azdaansudu 139

12 Tuausnagedmsunuuiraesaulvginaziioans

Edit  View
]Modal Patticipating Mass B atios j
Mode Period UX Uy Uz SumUX SumUy SumUZ RX
» 4 5368122 0.0000 0.0000 0.0000 o.0000 .0000 0.0000 .0000
2 4.182445 656.4852 0.3484 0.0000 65.4852 0.3464 0.0000 0.5096
3 4182445 0.3464 66.4852 0.0000 66.8316 66.8316 0.0000 87.8105
1 4 1.506121 0.0000 0.0000 0.0000 66.8316 656.8316 0.0000 0.0000
s 5 0.842870 1.4076 17.7231 0.0000 63.2392 B84 5547 0.0000 1.2854
(] 0.842870 17723 1.4078 0.0000 B85.9623 B85.9624 0.0000 0.1024
T 0.770233 0.0000 0.0000 0.0000 B85.9623 B85.9624 0.0000 0.0000
8 0462277 0.0000 0.0000 0.0000 B85.8623 B85.9624 0.0000 0.0000
9 0.362055 3.7574 2.6919 0.0000 89.7193 556542 0.0000 0.0959
10 0362055 26919 37574 0.0000 824118 82417 0.0000 0.1338
1 0.30378% 0.0000 0.0000 0.0000 92 4116 92 4117 0.0000 0.0000
12 0218743 1.0045 1.9655 0.0000 53.4162 543771 0.0000 0.0236 I
=90, OK
] | »
e
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Response Spectrum Case Data
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f1 f2
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(5 ABS Orthogonal SF |03
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ﬂ1§1\1ﬁ 3.2 ﬂ'liﬂ'lujmlﬁ\‘lﬁﬂigﬂ'l@ﬁ\‘li]ﬂﬂuflﬂﬁ’l\isll'ﬂ\‘l Diaphragm

VInaMUIay
fignanuae | 1.16|  -5034
VInuaUNThay
320% 2 10U (m)
42 | 1332 94.73
39 | 1.313 93.33
36 | 1.292 91.85
33| 127 90.27
30 | 1.246 88.56
27| 122 86.71
24| 1.191 84.7
21| 1.16 82.46
18 | 1.125 79.96
15| 1.084 77.1
12 | 1.037 73.73
9] 0.979 69.61
6 | 0.903 64.19
3 0.9 63.98
0 0.9 63.98

windward | leeward total wind
tonf. tonf. tonf.

6.82 -3.62 10.45
13.44 -7.25 20.69
13.23 -7.25 20.48
13.00 -7.25 20.25
12.75 -7.25 20.00
12.49 -7.25 19.74
12.20 -7.25 19.45
11.87 -7.25 19.12
11.51 -7.25 18.76
11.10 -7.25 18.35
10.62 -7.25 17.87
10.02 -7.25 17.27

9.24 -7.25 16.49

9.21 -7.25 16.46

4.61 -3.62 8.23
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User Wind Load

Edit
Uszer'wind Loads on Diaphragms
| Story Diaphragm P Fy MZ #-0id -Ord
STORY14 D1 10.45 0. 0. 24 24
STORY13 D1 20.69 0. 0. 24 24
STORY1Z D1 20.48 0. 0. 24 24
STORY11 D1 20.25 0. 0. 24 24
STORYIO D1 20 0. 0. 24 24,
STORYE D1 15.74 0. 0. 24 24,
STORYE D1 13.45 0. 0. 24 M.
STORYY D1 19.12 0. 0. 24 M.
STORYE D1 18.76 0. 0. 24 M.
STORYS a3 18.35 i} 0. 24 24
STORY4 a3 17.87 i} 0. 24 24
STORY3 D1 17.27 0. 0. 24 24
STORYZ D1 16.43 0. 0. 24 24
STORY D1 16,45 0. 0. 24 24
Cancel

User Wind Load

Edit

User Wwfind Loads on Diaphragms

| Story Diaphragm F Fy [ »-0rd -Ord
STORY14 D1 0. 10.45 0. 24 24,
STORY13 D1 0. 20.63 0. 24 24,
STORY1Z2 D1 0. 20.45 0. 24 24,
STORYN D1 0. 20.25 0. 24 24,
STORYI0 D1 0. 20. 0. 24 24,
STORYS D1 0. 19.74 0. 24 24,
STORYE D1 0. 19.45 0. 24 24,
STORYY D1 0. 1412 0 24 24,
STORYE D1 0. 18.76 0 24 24,
STORYS D1 0. 18.35 0. 24 24,
STORYY D1 0. 17.87 0. 24 24,
STORY3 D1 0. 17.27 0. 24 24,
STORYZ D1 0. 16,43 0. 24 24,
STORY1 D1 0. 16 48 0. 24 24,
Cancel

1159 WINDY 91052110 Diaphragm

?MNUszneun 3.15 1159aNLUY User Defined N a1 1150051 ETAB 9.7.4
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4.1 0% 4.2

S,=(2/3)F.S. (4.1)
S, =(23)F S, (4.2)

4 1
AuiuINNI 1A F, uag F, #eldsunsu ETAB 9.7.4 sgfwnoannld ay

a

P
Yo A

amsoMuIu S, az S, nau Taaail

S=(3/2)S,/F, (4.3)
S,=(3/2)S,,/F, (4.9)

mlamuvesmsau T=0.63<T_ TulsunsuazAim S, 90 S,  uaz S, HIt
tmuald S, =8=0.12 wag S, = S=0.12 114 s <s . delsunsuagdam S, 91N
A
Mmuilszneun 4.2

A

Sps |€
S.=S

0.12

DS

Spul

ANMNS MR LAURNTIALUNATH
dwmiunisesnuuy S, (g)

f | g
e T. 1.0 20

C;‘ 5
o o=
AauN1sIUL (A1)

mwilsgnoudl 4.3 msdum S, d1e115unsu ETAB 9.7.4 auasgu

IBC2006 Fanatony won. 1301 nsaih lilsusangumw iefmiua T=0.63 sec
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mldmuvesmsdu T=126>T, Tsunsuaziuia S, 90 S,  uaz S,, B
st muald S, =S.=0.15 uaz S, = S,*T=0.15*1.26=0.189 214 S, <SS, ¥alilsunsuaz

Ayl S, 1NN sznoUN 4.3

%
S

Shs

AMANLSINBUAURNTIAINATH
Awsuniseanuuy S, (g)

\ 4

02 10 126 2.0
AMuUNIsSAY (A1)

mwilszneuh 4.4 mafamm S, AelUsunsy ETAB 9.7.4 amunasgiv

IBC2006 Faadeny won. 1301 nsaif hilsuesngunw ofvua T=1.26 sec

TuhueuRernud1vsn T=1.89 1ag 2.52 sec 9214 S, aeluaistah 4.2

5190 4.1 m3smuaa S uag S, tienaon i 11sunsu ETAB 9.7.4 fudm S, a1

Y
ADIN3
S, Nt | 18,58, | MTT,
T
U NN Sp=S, | T=Su/Sps | S, =Sy,
» INATN Sps=S, ) ) )
T Usznoll MNT>1 | 0SS, | NT>T,
3.2
42 Sy =S*T | T=1.0 S,=S,,/T
7 0.63 0.12 0.12 0.120 1.0 0.12
14 1.26 0.15 0.15 0.189 1.0 0.15
21 1.89 0.16 0.16 0.302 1.0 0.16
28 2.52 0.06 0.06 0.151 1.0 0.06
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9 v
VINTUMUIUNAUNDN S_ 1Az S, 910 Site Coefficient F, 11az F, 15U 1451

qa_a‘ Aa 1 = o Y =
suaungunnogluTyu E ¥9Tdsunsu ETAB 9.7.4 vzfuin 1d0na15197 4.2 uag 4.3

9
(4

v P v '
M3197 4.2 dulse@nTamTUFUAY & 1730113 F,

Uszianues | anusanenaueudiaansuverudu liuusegagaiingand
$u fu A1 0.2 3U (g)
S <0.25 =05 S, =0.75 =1.0 S = 1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F Suiludesimsinsizimsaovauesvesdudiunsas ll

v ¢ P '
VniNﬁ 4.3 ﬂ"lﬁllﬂ'i%ﬁ‘ﬂ‘ﬁﬁﬁ’iiﬂsb'uﬂu U ‘ﬁ

9
(4

MNDIAT F |

Uszianues | anussnevaueudeanasuvearuaulmiguusagagaiiingan
S fu A1 1.0 IU (g)

S, <0.1 =02 $,=03 =04 S,20.5
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 32 2.8 2.4 2.4
F suihudosiimsinsizimsaevauesvesdudiunsae lal

VNAUMIN 4.3 10T 4.4 WAWNTOAIUIVUAM S, 1AL S, A1MTVINIAIBEN

T8lums1an 4.4
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M319h 4.4 M3smuaa S uag S, ierasn1n 115105y ETAB 9.7.4 fuda S, awuil

9
ABINTT
UM - S=(3/2)S,s | S,=(3/2)S,, | F,9n F, 910

P AUYAF, | AUYAF,
¥U /F, /F, 191942 | A191943
7 2.5 3.5 0.0720 0.0514 2.5 3.5
14 2.5 3.5 0.0900 0.0810 2.5 3.5
21 2.5 3.5 0.0960 0.1296 2.5 3.4
28 2.5 3.5 0.0360 0.0648 2.5 3.5

e S, az S, 91101519 4.5 11 1alu 1BC2006 Seismic Loading 11 ETAB

Yo A £ 1 . A l
9.7.4 3z laaalunmilsznoud 4.5 &ellsunsuazmian F, tag F, 910 Site Class 71521) (15U
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avyo1 3 lumsieh 4.4 18 mn'ldan ldesenunauya 13gdd T sunsuazdoedumn s,
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Direction and Eccentricity

" = Dir

(¢ ¥ Dir+Eccen®
(™ ¥ Dir-Eccen
Ecc. Ratio (&l Diaph.]

Owerride Diaph. Eccen.

Time Period
i Approx Period
" Program Calc

f+ User Defined

Story Range
Top Story

Battom Stary

Factors

Fiesponze Madification, R

Occupancy Importance, |

% Dir

Seizmic Coefficients

0.2 Sec Spectral Accel, S

% Dir+ Eccen

" % Dir- Eccen

0.05
Overmide...

CHft), u=
CHft). &=

T=|0E3

STORYY hd

BASE hd

[
[F

15ec Spectral Accel, 51

Long-Period Tranzition Period

Site Clazs
Site Coefficient, Fa

Site Coefficient, Fv

Calculated Coefficients
505 =[2/3)*Fa® 5z
S0 =(2/3] " Fv =51

=
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Direction and Eccentricity
" % Dir
(# ¥ Dir+Eccen
(" ¥ Dir-Eccen
Ecc Ratio (&l Diaph.)

Owerride Diaph. Eccen.

Time Period
" Approx. Period

" Program Calc

+ User Defined

Story Range
Top Story

Bottom Story

Factars

Responze Modification, B

Ocecupancy Importance, |

T8C 2006 Sersmic Loadi

Direction and Eccentricity
" ¥ Dir
¢ ¥ Dir+Eccen
" ¥ Dir-Eccen'
Ecc. Ratio (Al Diaph.]

Owermide Diaph. Eccen.

Time Period
(" Approx. Period

" Program Calc
&+ User Defined

Story Range
Top Story
Bottom Story

Factors

Response Modification. R

Occupancy Importance, |

Seizmic Coefficients

" Dir 0.2 Sec Spectral Aceel, 52
(" ¥ Dir+Eccen

(" Dir-Eccen

15ec Spectral Accel, 51

Long-Penod Transition Penod

0.05
Overide...

Site Class

Site Coefficient, Fa

CHift), =
CHft). x =
7= 128

Site Coefficient, Fyv

Calculated Coefficients
505 =[2/3)*Fa® 52
501 =[2/3"Fv " 51

STORY14 -

BASE hd

Seizmic Coefficients

¥ Dir 0.2 Sec Spectral Accel, S5z
" % Dir+Eccen®

" % Dir-Eccen®

15ec Spectral Accel, 51

Long-Period Tranzition Period

0.05
Owerride...

Site Class

Site Coefficient, Fa

CHft). x =
CHft), u=

T=126 Calculated Coefficients

Site Coefficient, Fv

SDS = [2/3)* Fa* S5
507 = (243 * Fv * 51

STORYY -
BASE hd

s

——
—

25

1.25

21 U
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Direction and Eccentricity
" % Dir
(# ¥ Dir+Eccen
(" ¥ Dir-Eccen

Ecc Ratio (&l Diaph.)

Owerride Diaph. Eccen.

" Dir
™ % Dir+ Eccen®
(" Dir-Eccen

0.03

Overide...

Seizmic Coefficients
0.2 Sec Spectral Accel, Ss
15ec Spectral Accel, 51

Long-Penod Transition Penod

61

Site Class

Time Period Site Coefficient, Fa

" Appros. Period CrIf), w=

Site Coefficient, Fyv

CERt). =
T=1239 Calculated Coefficients

5DS = [2/31*Fa~ 5s
5D =[2/3) % Fy * 51

" Program Calc

+ User Defined

Story Range
Top Stomy STORY# -

Bottom Story BASE -

Factars

s
s

Responze Modification, B

Ocecupancy Importance, |

28 U
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5’:1 Slab/Mat Detailing Preferences

General and Display | Rebar Selection

Rebar Selection Rules
Smallest Bar Size 12

Largest Bar Size

Min. Number of Bars
Max. Excess Area (%)
Min. Spacing of Bars

Max. Spacing of Bars

505 2 & "

Smallest Rebar Length

Prefemed Rebar Sizes
Column Strip, Top

Middle Strip, Top 1
Middle Strp, Bot 12

Coem s,

[ Enforce User Minimum Reinforcement

0.18 0.18
0.18 0.18
User Minimum Reinforcement-Waffles and Ribs
mm Top Slab Rebars
mm Bar Size 10 - Spacing 450 mm
mm Rib Rebars
Top Bars Min. Number 2
Bot Bars Min. Number 2
[] Stimups 10 ~  Spacing 300 mm
Rebar Around Openings
Bar Size 12 ~
Mo. of Bars at Each Edge 2 B
- Bar Extension Into Slab 600 mm
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0.3 xL 0.3 xL 03 xL
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02 xL 0z xL 02 xL
—
Bottom Bars
k 0.0 xL 0.125 =L 0125 xL
50 D
0.0 % of Ast 50.0 % of Ast 50.0 % of Ast
1524 mm 1524 mm
Clear Span - Ln Clear Span - Ln
C/C Span - Lo C/C Span - Lo
Exterior Span Interior Span

Curtail based on
(@ Clear Span, Ln

©) ciC Span, Lo
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Gf;ju Grav,Wind,
Grav Grav,Wind Grav,Wind,Spec
Eq-static

1 0.53 0.53 0.98 0.70
2 0.55 0.61 1.51 1.09
3 0.64 0.64 1.73 1.37
4 0.71 0.71 1.97 1.58
5 0.75 0.76 2.13 1.61
6 0.79 0.79 2.08 1.60
7 0.67 0.67 1.88 1.39

37U 4.64 4.71 12.28 9.34

91719 14 “]?1!
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‘]?u Grav,Wind,
Grav Grav,Wind Grav,Wind,Spec
Eqg-static

1 0.80 0.80 8.36 6.29
2 0.77 1.16 23.68 18.81
3 0.97 1.52 39.64 31.38
4 1.19 1.89 55.69 42.41
5 1.33 2.29 73.74 50.57
6 1.48 2.67 85.05 55.64
7 1.53 2.96 93.90 60.83
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8 1.73 3.15 99.98 60.83
9 1.85 3.38 103.01 60.95
10 2.00 3.59 103.11 60.00
11 2.09 3.67 99.89 58.81
12 2.10 3.66 97.23 56.35
13 2.19 3.69 94.71 53.91
14 2.04 3.54 87.95 51.31

37U 22.07 37.97 1065.94 668.09
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4 1.03 5.03 217.26 124.53
5 1.18 7.26 269.27 155.96
6 1.33 9.49 311.47 177.18
7 1.49 11.11 351.68 190.38
8 1.60 12.03 379.01 201.67
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14 3.00 14.61 44451 221.33
15 3.17 14.44 438.50 218.73
16 3.30 14.13 431.53 214.85
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17 3.54 13.81 418.82 206.95
18 3.66 13.31 408.03 200.17
19 3.77 13.36 398.54 192.33
20 3.83 13.82 389.35 185.66
21 3.97 12.70 367.40 171.30
77U 51.92 236.07 7268.95 3725.98
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